Runx2-deficient mice lack mandibular condylar cartilage and have deformed Meckel's cartilage.
Runx2 (runt-related transcription factor 2) deficient mice lacked the mandibular condylar cartilage and the mandibular bone. The anlage of the condylar process consisted of mesenchymal condensation, which expressed Type I collagen mRNA and alkaline phosphatase activity, but not Type II collagen and aggrecan mRNAs. Therefore, the differentiation of the mandibular condylar cartilage stopped at the preosteoblast (skeletoblast) stage. The lateral pterygoid muscle was attached to this anlage, and relatively abundant mesenchymal condensations were also formed at the muscle-attaching sites, e.g. the anlage of the mandibular body, the angular and coronoid processes. Three-dimensional reconstruction models showed that each mesenchymal condensation was connected to one another, and roughly outlined the shape of the mandible. Meckel's cartilage in the Runx2-deficient mice had two ectopic cartilaginous processes to which the digastric and myohyoid muscles were attached. These findings indicate that Runx2 is essential for the formation of the mandibular condylar cartilage, as well as for normal development of Meckel's cartilage and that muscle tissues influence mandible morphology.